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Abstract

Marques, Silvio Alonso; Kalinowski, Marcos (Advisor). A Syste-
matic Mapping Study and Practitioner Insights on the Use
of Software Engineering Practices to Develop MVPs. Rio
de Janeiro, 2022. 53p. Dissertacao de Mestrado — Departamento de
Informatica, Pontificia Universidade Catolica do Rio de Janeiro.

Many startup environments and even traditional software companies
have embraced the use of MVPs (Minimum Viable Products) to allow quickly
experimenting solution options. The MVP concept has influenced the way in
which development teams apply Software Engineering (SE) practices. However,
the overall understanding of this influence of MV Ps on SE practices is still poor.

Our goal is to characterize the publication landscape on practices that
have been used in the context of software MVPs and to gather practitioner
insights on the identified practices.

We conducted a systematic mapping study using a hybrid search strategy
that consists of a database search and parallel forward and backward snowbal-
ling. Thereafter, we discussed the mapping study results in two focus groups
sessions involving twelve industry practitioners that extensively use MVPs in
their projects to capture their perceptions on the findings of the mapping study.

We identified 33 papers published between 2013 and 2020. We observed
some trends related to MVP ideation and evaluation practices. For instance,
regarding ideation, we found six different approaches (e.g., Design Thinking,
Lean Inception) and mainly informal end-user involvement practices (e.g.,
workshops, interviews). Regarding evaluation, there is an emphasis on end-
user validations based on practices such as usability tests, A/B testing, and
usage data analysis. However, there is still limited research related to MVP
technical feasibility assessment and effort estimation. Practitioners of the focus
group sessions reinforced the confidence in our results regarding ideation and
evaluation practices, being aware of most of the identified practices. They also
reported how they deal with the technical feasibility assessments (involving
developers during the ideation and conducting informal experiments) and effort
estimation in practice (based on expert opinion and using practices common
to agile methodologies, such as Planning Poker).

Our analysis suggests that there are opportunities for solution proposals
and evaluation studies to address literature gaps concerning technical feasibi-
lity assessment and effort estimation. Overall, more effort needs to be invested

into empirically evaluating the existing MVP-related practices.
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Resumo

Marques, Silvio Alonso; Kalinowski, Marcos. Um mapeamento
sistematico e percepc¢oes de praticantes sobre o uso de pra-
ticas de engenharia de software para desenvolver MVPs.
Rio de Janeiro, 2022. 53p. Dissertacao de Mestrado — Departamento
de Informatica, Pontificia Universidade Catélica do Rio de Janeiro.

Muitas startups e até mesmo empresas de software tradicionais adotaram
o uso de MVPs (sigla em inglés para Produto Minimo Viével) para permitir
experimentar rapidamente possibilidades de solu¢ao. O conceito de MVP tem
influenciado a forma como as equipes de desenvolvimento aplicam as praticas
de Engenharia de Software (ES). Entretanto, o entendimento geral desta
influéncia dos MVPs sobre as praticas de ES ainda é pobre.

Nosso objetivo é caracterizar o panorama de publicagoes sobre praticas
que tém sido utilizadas no contexto dos MVPs de software e reunir insights
dos profissionais sobre as praticas identificadas.

Conduzimos um estudo de mapeamento sistematico usando uma estra-
tégia de busca hibrida que consiste em uma busca em banco de dados e um
snowballing das referéncias, para frente e para tras, de forma paralela. Posteri-
ormente, discutimos os resultados do mapeamento em duas sessoes de grupos
de foco envolvendo doze profissionais da industria que utilizam amplamente os
MVPs em seus projetos para capturar suas percepgoes sobre os resultados do
mapeamento.

Identificamos 33 artigos publicados entre 2013 e 2020. Observamos al-
gumas tendéncias relacionadas as praticas de ideagdo e avaliagio de MVPs.
Por exemplo, com relagdao a ideagao, encontramos seis abordagens diferentes
(e.g., Design Thinking, Lean Inception) e principalmente praticas informais
de envolvimento do usudrio final (e.g., workshops, entrevistas). Com relagao a
avaliacao, hd uma énfase nas valida¢oes do usuario final baseadas em praticas
como testes de usabilidade, testes A/B, e anélise dos dados de uso. Entre-
tanto, ainda hé pesquisas limitadas relacionadas a avaliacdo de viabilidade
técnica do MVP e estimativa de esforco. Os praticantes das sessoes do grupo
de foco reforcaram a confianca em nossos resultados no que diz respeito as
praticas de ideacao e avaliagdo, estando cientes da maioria das praticas iden-
tificadas. Eles também relataram como lidam com as avalia¢oes de viabilidade
técnica (envolvendo desenvolvedores durante a ideagdo e conduzindo experi-
mentos informais) e estimativa de esforgo na pratica (com base na opiniao de
especialistas e usando praticas comuns a metodologias ageis, como o Planning

Poker).
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Nossa andlise sugere que ha oportunidades para propostas de solugoes e
estudos de avaliagao para tratar de lacunas na literatura relativas a avaliacao de
viabilidade técnica e estimativa de esforco. Em geral, é necessario investir mais

esfor¢o na avaliagdo empirica das praticas existentes relacionadas ao MVP.

Palavras-chave
MVP; Produto Minimo Viavel; Engenharia de Software; Mapeamento

Sistematico; Grupo Focal.
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1
Introduction

1.1
Context and Motivation

In Lean Startup [21], Eric Ries presented a methodology for allowing
entrepreneurs to develop new products using validated learning about the cus-
tomer. What initially began to be used in startups has gained popularity and
nowadays many software companies are adopting parts of this methodology to
achieve high levels of innovation. Its main focus relies on the identification and
implementation of a product that adds real value to the customer [19]. Indeed,
a key concept to Lean Startup is the Minimum Viable Product (MVP).

A recent systematic mapping about the term MVP [11] showed that
there are many definitions; the most popular one was provided by Ries, who
defines an MVP as “a version of a new product, which allows a team to collect
the maximum amount of validated learning about customers with the least
effort”. That mapping also reported that the key factors related to MVPs are
technical characteristics of the product and market and customer aspects, such
as “minimum set of features”, “customer feedback”, and “minimum effort” [11].

Lean Startup advocates for building MVPs as experiments to perform
the “build-measure-learn” cycle as fast as possible [21]. MVPs are being used
in many different contexts, such as: startups [5], universities [13], industry-
academia collaborations [8, 16], and established enterprises [4, 6]. Nevertheless,
there is not much evidence on how this use is affecting software engineering
practices. Lindgren [12] found that, even though the principles of continuous
experimentation resonated with industry practitioners, the state of practice is
not yet mature. Bridging the gap between the theory in software engineering
and the practical use of MVPs is a relevant issue that will benefit both

practitioners from industry and academia.

1.2
Goal and Research Questions

The main goal of our research is to characterize software engineering

practices that have been applied to develop software MVPs. To reach
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our goal, we developed six Research Questions (RQs). RQs 14 are related
to four software MVP development activities, respectively: ideation, technical
feasibility assessment, effort estimation, and evaluation. RQs 5-6 are related
to characterizing the reported evidence. The RQs are detailed below:

RQ1. Which practices have been used to ideate MV Ps? We aim to provide
a clear view of one of the first activities of an MVP life cycle. Comparable to
typical initial requirements elicitation efforts of traditional software products,
ideation aims at defining the desired features of the MVP, outlining what the
MVP will provide to the customer.

RQ2. Which practices have been used to assess the technical feasibility of
MVPs? It is important to assure that the desired MVP features are technically
feasible, i.e., can be built. This task is somewhat comparable to assessments
made during typical software engineering elaboration phases. Failing to assess
the technical feasibility of any software project during its early stages might
imply a waste of investment and commitment to initiatives that are doomed
to fail.

RQ3. Which practices have been used to estimate the MVP building
effort? We aim to provide an overview of practices that are employed to
estimate MVP effort. As for any software product, from a business perspective,
it is important to know how much effort an MVP requires to be built.

RQ4. Which practices have been used to evaluate MV Ps? One of the main
goals of an MVP is to collect validated learning from the customer. To this
end, the evaluation of an MVP should collect data to generate insights from
the customer’s perspective. In software engineering, this is akin to continuous
experimentation (e.g., A/B Testing) [7].

RQ5. Which type of research has been conducted regarding MVPs? To
classify the types of research identified, we adopted the scheme proposed
by Wieringa [24]: evaluation research, solution proposal, validation research,
philosophical paper, opinion paper, and experience paper.

RQ6. Which types of empirical evaluation have been performed in re-
search regarding MVPs? We aim to identify the types of empirical evaluation
(e.g., case study, controlled experiment, survey) that have been performed,

especially in evaluation or validation research papers.

1.3
Research Methodology

To address RQs1-6 we conducted a systematic mapping study. To com-

plement our findings regarding RQs1-4 with discussions from a practical per-


DBD
PUC-Rio - Certificação Digital Nº 2112399/CA


PUC-Rio- CertificagaoDigital N° 2112399/CA

Chapter 1. Introduction 17

spective, we conducted two focus group sessions. A simple representation of

the research process is shown in Figure 1.1.

Definition of Focus Group with
Research Questions industry practitioners

l

Results
Research Questions
Research Questions +
Research + Answers gathered in
Questions Answers gathered in literature
literature +

Practitioners' insights

l

Discussion

Systematic Mapping
Study

Figure 1.1: Research Process

First, we synthesized existing work on practices employed in the devel-
opment of software products using MVPs [1]. We reported on a secondary
study yielding 33 selected publications to pursue our research objective that is
to understand Software Engineering practices that have been used to develop
software product MVPs.

Then, we extended our previous effort [1] by providing more details on
the mapping study and also presenting results of two additional focus group
sessions conducted to discuss the findings of the systematic mapping related
to RQs 1-4. These sessions were attended by professionals active in innovation
projects within an industry-academia collaboration initiative, in which the

MVP concept has been extensively applied.

1.4
Summary of Contributions

Our results show that most papers concern practices regarding MVP
ideation and evaluation. For ideation, we found the use of several approaches
(e.g., Design Thinking, Lean Inception) and an emphasis on informal end-user
involvement practices (e.g., workshops, interviews) and lightweight documen-
tation (e.g., features, user stories). Regarding evaluation, there is an emphasis
on end-user validations based on different practices (e.g., usability tests, A/B
testing). The focus groups confirmed these findings, as the participants were

aware of most of these practices and had been applying some of them as part
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of their projects. By contrast, we identified literature gaps concerning techni-
cal feasibility assessment and effort estimation, indicating a need for further
empirical studies. Analyzing the discussions held during the focus group ses-
sions, we identified practices used within the participants’ projects regarding
technical feasibility assessment and effort estimation. Industry practitioners
reported involving technicians during the ideation process and conducting in-
formal experiments as ways of assessing technical feasibility. Regarding effort
estimation, practitioners relied on expert opinion and practices common to

agile methodologies, such as Planning Poker.

1.5
Dissertation Structure

The remainder of this dissertation is organized as follows. Chapter 2
presents the background and related work. Chapter 3 defines the systematic
mapping protocol, whereas Chapter 4 defines the focus group protocol. Chap-
ter 5 presents the results of the systematic mapping and the focus group. Fi-
nally, Chapter 6 concludes this work presenting the contributions, limitations,

and future work.
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2
Background and Related Work

2.1
Introduction

In this chapter, we outline the domain focusing on software engineering
and the role of MVPs. Related work concerns other secondary studies con-

ducted on closely related topics.

2.2
Software Engineering and MVPs

Software engineering is concerned with all aspects of software production,
from the early stages of system specification to maintaining the system after
it has gone into use [22]. As an engineering discipline, it focuses on applying
the right theories, methods, and tools to get results with the required quality
within the proposed schedule and budget.

The need for product development methodologies to be adapted to the
scope, size, complexity, and changing requirements in the initial phase of a
software project is widely recognized. However, there is still little guidance
on how startups and innovation companies can adapt their process to rapid
changes in context [18]. Many innovation companies carry out problem-solving
experiments to learn more about different solution options, often leading to
delivering a product that is very different from the original idea [17]. This
learning is typically associated with the construction of a Minimum Viable
Product (MVP), a lean version of the product to validate a new technology or
elicit customer requirements [21, 17].

Ries [21] proposed the Lean Startup methodology for business and
product development. He defined a product creation process that can be
summarized by combining business-oriented hypothesis experimentation and
iterative product launches. Building a product iteratively, taking into account
the needs of initial customers, can reduce risks such as expensive launches,
failure to use, and low adherence. In Lean Startup, Build-Measure-Learn is
the fundamental principle to transform ideas into products, measure how

customers respond, and, finally, know whether to give up or persevere [21].
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A fundamental concept of Build-Measure-Learn is building MVPs based on
quick feedback obtained from the initial users. Ries [21] defined an MVP as:
“a version of a new product, which allows a team to collect the maximum
amount of validated learning from customers with minimum effort.”

Several other definitions have been proposed [11], and practitioners and
researchers often face the problem of selecting the most appropriate one.
Moreover, the influence of MVPs on software engineering practices is still

poorly understood.

2.3
Related Work

To the best of our knowledge, only one systematic mapping study was
conducted focusing solely on MVPs, but we identified papers that present
secondary studies concerning Lean Startup and MVP.

Lenarduzzi [11] presented a mapping study about the different definitions
of MVPs in the literature. They found 22 papers, proposed a classification
schema for characterizing the definition of MVP in Lean Startups, and identi-
fied a set of common key factors in the MVP definitions. While we also focus
on MVPs and build on their definitions, our study has a different scope, as
we aim at characterizing practices that are being used in the context of MVP
development.

Paternoster [19] conducted a systematic literature review on software
development work practices in startup companies. They identified 43 primary
studies, of which only 16 were entirely dedicated to software development in
startups. Moreover, only 9 studies exhibited high scientific rigor and relevance.
The authors did not focus their discussions on the use of MVPs in the
development of software systems.

Berg [2] presented a systematic mapping on startup research from an
engineering perspective, involving 27 papers published before 2017. They
aimed to identify thematic concepts involved in startup research. Although
startups are known as great adopters of MVP practices, the study findings
cannot be generalized to other contexts. The widespread adoption of MVPs in
different contexts requires a specific approach to better understand the various

practices.

2.4
Concluding Remarks

In this chapter, we introduced the role of MVPs in the context of software

engineering. Also, we presented studies about MVPs and closely related topics,
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such as software development practices in startups.

21
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3
Systematic Mapping of the Literature

3.1
Introduction

A systematic mapping study is a form of secondary study that provides a
systematic procedure and structure of the type of research reports and results
that have been published, aiming to answer a particular research question. [20]

This chapter presents our systematic mapping protocol, detailing the
search strategy, study selection, data extraction and an overview of the selected
papers. The results of the research questions, complemented by discussions

based on our focus group sessions, will be presented in Chapter 5.

3.2
Search Strategy

A study comparing different search strategies to perform Systematic Lit-
erature Reviews (SLRs) in software engineering [15] found that using a hybrid
strategy combining a database search on Scopus with parallel backward and
forward snowballing (using Google Scholar) tends to present an appropriate
balance between result quality and review effort.

With this in mind, we adopted such hybrid search strategy, involving
applying a search string on the Scopus database, filtering the results using
our defined exclusion criteria, and performing parallel backward and forward
snowballing iterations on the remaining studies [14, 15]. By following this
parallel process, papers obtained by backward snowballing were not subject
to forward snowballing, and vice-versa.

To design our search string for the database search, we used the PICO
criteria [9], as follows. Population (P): Software; Intervention (I): Minimal
Viable Product or MVP; Comparison (C): N/A; Outcome (O): N/A. Thus,
our resulting search string was “‘software’ AND (‘Minimum Viable Product’
OR ‘MVP’)”. Tt was applied it to titles, abstracts and keywords in Scopus in
March 2021.
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3.3
Study Selection

Our study comprised papers published by the end of 2020. The study’s
Inclusion Criterion (IC) and Exclusion Criteria (ECs) to filter the studies are

presented in Table 3.1.

Table 3.1: Inclusion and Exclusion criteria
Criteria  Description

IC1 Describe practices related to the development of software
MVPs

EC1 Just mention MVPs but do not satisfactory describe the
used practices

EC2 Do not mainly comprise software development-related
MVPs (e.g., mainly hardware or loT related MVPs)
EC3 Not written in English

EC4 Not published in a peer-reviewed conference, journal, or

workshop
EC5 Published after 2020

Our study selection process was performed by one researcher and revised
by another. Whenever they disagreed or were in doubt on whether to include
a paper, a third researcher was involved to reach consensus.

The search in Scopus returned a total of 223 studies. First, we applied
the selection criteria to the title and abstract of all candidate studies, filtering
papers that were barely related to the topic. Then, we applied the selection
criteria to the full text, filtering them to obtain our seed set, formed by 27
studies.

The seed set was used as input to a parallel forward and backward
snowballing. In the first backward snowballing iteration, we analyzed 496
papers and included three; in the second iteration, we analyzed 110 papers
but included none. In the first forward snowballing iteration, we analyzed 313
papers and included two; in the second iteration, we analyzed five papers but
included none. Together, the search and snowballing procedure resulted in 32
papers. The entire procedure is detailed in our online repository.*

The authors were aware of one additional study that was not retrieved
by the search strategy [8] and analyzed the reason for missing it. Although
it concerned software-based MVPs and was indexed in Scopus, the paper did
not use the term “software” in its abstract. Moreover, it was published in late
2020, so it was not a candidate for inclusion through backward snowballing.
Finally, while the paper reported case studies with practices applied to MVP
development, it had a broader scope and therefore did not refer to specific MVP

research literature, also preventing its inclusion through forward snowballing.

Thttps://doi.org/10.5281/zenodo.4718759
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That paper was included manually. A summary of the paper selection process

is presented in Figure 3.1.

Analyzed: 496 Analyzed: 110

Selected: 3 Selected: 0
1st wave of 2nd wave of
backward — > backward
snowballing snowballing
Analyzed: 223 /r Analyzed: 1
Selected: 27 Selected: 1
Scopus database Manual inclusion
search
Analyzed: 313 Analyzed: 5
Selected: 2 Selected: 0
1st wave of 2nd wave of / Total
forward —> forward
snowballing snowballing Analyzed: 1148
Selected: 33

Figure 3.1: Paper Selection

It is noteworthy that there may be other papers that we might have
missed for similar reasons. Still, our analysis indicates that this one missed
paper represents a very specific and justifiable case. Therefore, we believe that
our final set of included papers comprises a representative sample to provide

comprehensive and meaningful answers to our research questions.

34
Data Extraction

Data extracted from each paper involved general publication metadata
fields (e.g., year, authors), the answers to each research question, and the
advantages and disadvantages reported for some of the practices. Table 3.2
shows the data extraction form. The form and all extracted data are also

available as a spreadsheet in our online repository.!
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Table 3.2: Data Extraction Form

Information

Description

Study metadata

Name, Authors, and Year of publication

Practices used to ideate (RQ1)

Name or short description of the practices

Advantages and disadvantages

Advantages and disadvantages reported for the ideation practices

Technical feasibility assessment
practices (RQ2)

Name or short description of the practices

Advantages and disadvantages

Advantages and disadvantages reported for the technical feasibility
assessment practices

Effort estimation practices (RQ3)

Name or short description of the practices

Advantages and disadvantages

Advantages and disadvantages reported for the effort estimation
practices

Practices used to evaluate the
MVP (RQ4)

Name or short description of the practices

Advantages and disadvantages

Advantages and disadvantages reported for the evaluation practices

Type of research (RQ5)

Classification based on [24]: evaluation research, solution proposal,
validation research, philosophical paper, opinion paper, or experience

paper.

Type of empirical evaluation

(RQ6)

Empirical evaluation type: controlled experiment, case study, survey,
proof of concept, or none.

PUC-Rio- CertificagaoDigital N° 2112399/CA

3.5
Overview of the selected papers

In total, 33 papers were included in this study. An overview of these
papers, organized by research type (“PP” stands for “philosophical paper”)
and year, and a short description of what the paper concerns is presented in
Table II. The complete references of the included studies (S1-S33) can be found
in Appendix A.
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Table 3.3: Paper Descriptions Organized by Research Type and Year

Type | Year | ID Description
S5 Comparison between Scrum and Lean Inception in the initiation phase of a software
2020 project
S25 | Evaluation of interdisciplinary scenario-building
S28 | Analysis of challenges related to the steps of an MVP development
2019 S6 Evaluation of the effects of elements from a startup ecosystem on MVPs
S10 | Practices to perform requirements gathering in software startups
. S2 Investigation on how Lean internal startup facilitates software product innovation in large
§ 2018 compan@s . .
o S14 | Adaptation of Scrum to a product innovation context
Qé S15 | Analysis of the relationship between hypotheses and MVPs in startups
2 S32 | Investigation of pivots from a Lean startup perspective
% S1 Investigation on how software startups approach experimentation
i S20 | Investigation of factors that influence the speed of prototyping in software startups
2017 | S29 | Approach to perform effort estimation for change requests
S31 | Approach to perform effort estimation for change requests
2016 | S22 | Analysis of the MVP role in software startups
2013 | S24 | Approach to create MVPs in industry-academia collaborations
S3 Development of a conversational agent (chatbot)
§ 2020 S4 Lean UX development in a fintech context
g S19 | Development of a digital tool for health care
lé'. S30 | Development of an app to support dental care of deaf people
u S7 Development process of an MVP to assist firefighters
g 2019 S8 Lean method contribution to a User Experience testing experiment in an academic context
S S11 | Development of an MVP in a healthcare environment
& S26 | Approach to streamline the requirements engineering process of mobile applications
& 2015 | S23 | Method to involve users to gain meaningful feedback and learning
2020 | S33 | Lean R&D approach for digital transformation
2019 S9 Approach to develop MVPs in established companies
5 S12 | Method to develop MVPs in software startups
= 2018 | S27 | Analysis of a customer touchpoint model implementation in a software development
3 process
s S16 | Approach to analyze user feedback on MVPs of mobile applications
Tg) 2017 S17 | Approach to adopt agile development on MVPs of mobile applications
3 S18 | Approach to analyze user feedback on MVPs of mobile applications
a S21 | Approach to analyze user feedback on MVPs of mobile applications
2016 | S13 | Approach to analyze user feedback on MVPs of mobile applications

As Figure 3.2 shows, the selection process returned papers published
between 2013 and 2020.

2013

2014 2015 2016 2017 2018 2019 2020

Figure 3.2: Distribution of Papers per Year
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3.6
Concluding Remarks

In this chapter, we defined our systematic mapping protocol. We pre-
sented details of the search strategy, study selection, and data extraction. Ad-
ditionally, we gave an overview of the selected papers, classifying them by

research type and year of publication.
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4
Focus Group

4.1
Introduction

This chapter presents how we structured our focus group sessions to
collect practitioner’s insights. A discussion of the research questions based on

these insights will be presented in Chapter 5.

4.2
Context

To complement the results of the systematic mapping, we organized focus
group sessions with industry practitioners to discuss the identified practices.
The sessions were conducted based on the guidelines specified by Kontio [10].

The participants work on projects of the ExACTa! (Experimentation-
based Agile Co-creation initiative for digital Transformation) initiative at
PUC-Rio. This initiative collaborates with industry partners on several in-
novation projects. The participants of our focus group sessions were involved
in projects with a large company that operates in the oil, gas, and energy
industry in Brazil. All projects involved outlining and developing MVPs to
experiment solution options, followed by MVP increments when suitable.

A description of the practitioners’ profiles and the projects in which the
participants were involved at ExACTa is presented in Table 4.1. The official
project names were omitted for customer-related confidentiality reasons. For
the same reason, only short descriptions of the purpose of these projects were
provided Table 4.2. Nonetheless, all of these projects were innovation projects
and used the concept of building MVPs with subsequent increments, which
was part of the Lean R&D agile research and development approach in place
at ExACTa [8]. It is noteworthy that participants of both focus group sessions
had experience with developing MVPs in ten different projects.

Thttp://www.exacta.inf.puc-rio.br
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Table 4.1: Participants Profile

Id Academic Back- Years of Years of Job Title Projects Involved
ground Experience  Experi-
ence with
MVPs
P1 DSc in Com- 20 5 UX/UI Leader All projects of Table 4.2
puter Science
P2 DSc in Com- 5 2 Scrum Master Project 3, Project 4, Project 5, and Project 8
puter Science
P3 MSc in Com- 3 15 Developer Project 2, Project 5, and Project 8
puter Science
P4 DSc in Electrical 14 3 Developer Project 5, and Project 8
Engineering
P5 MSc in Com- 8 2 Developer Project 3, Project 5, and Project 8
puter Science
P6 MSc in Com- 6 3 Developer Project 3 and Project 8
puter Science
P7 MSc in Com- 4 2 Product Owner Project 3 and Project 9
puter Science
P8 DSc in Com- 8 4 Developer Project 9
puter Science
P9 MSc in Com- 3 1 Developer Project 9
puter Science
P10 BScin Computer 2 1 Developer Project 10
Science
P11 DSc in Com- 13 15 Research Leader Project 1, Project 5, Project 7, and Project 8
puter Science
P12 MSc in Com- 3 2 Developer Project 3 and Project 9

puter Science

PUC-Rio- CertificagaoDigital N° 2112399/CA

Table 4.2: Projects description

Name Description
Project 1 Comprises developing an intelligent performance control system for chartered ships
Project 2 Concerns developing a novel cognitive safety analysis component for detecting proper

usage of personal protective equipment in real-time using data stream from regular

closed-circuit television cameras

Project 3 Involves employing artificial intelligence to alert oil refinery’s operations and engineer-

ing teams about the probability of emissions causing inconvenience to communities

Project 4 Involves using natural language processing to provide information to help refinery
inspectors complete reports more quickly and efficiently

Project 5 Involves using artificial intelligence for the prediction of current properties (inferences)

in oil refineries, with the objective of increasing the business profitability

Project 6 Involves using process mining to enable an analysis of the process mitigation and

resolution of refinery alarms

Project 7 Involves using optimization algorithms to simulate the price of road/rail freight using

input parameters

Project 8 Comprises an artificial intelligence solution that continuously processes oil refinery
torch burn images to increase the efficiency of burning of gases.

Project 9 Comprises a set of Digital Twin related tools aiming at the integration between the

planning, operation, and the Digital Twin

Project 10 A web system that uses process mining techniques to allow an analysis of the refinery
alarms mitigation and resolution process
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4.3
Focus Group Sessions

Two focus group sessions were held remotely via video conference on
January 27, 2022 and January 31, 2022, each with six practitioners and two
researchers (the author and the advisor), who acted as facilitators. Participants
P1-P6 participated in the first focus group session, whereas participants P7-
P12 participated in the second one.

Each session lasted approximately an hour and a half and both of them
were recorded. The facilitators were responsible for introducing the practices
found in the mapping for each research question (RQ1 to RQ4), so that the
practitioners could talk about their awareness of these practices and their
experiences within the context of ExACTa’s projects. During the discussion,
notes in the form of sticky notes were taken by the researchers and presented
to the group in real-time.

We used the notes and recorded videos to carefully analyze and summa-
rize the discussions. The analysis of the focus group sessions was conducted by
the author, who wrote summaries of what had been discussed for each research
question (similar to the focus group complements included in Chapter 5). The
summaries were peer-reviewed by the advisor, who attended the sessions and
had access to the videos. They were also shared with the participants, who

informally agreed on the overall summarized discussion content.

4.4
Concluding Remarks

In this chapter, we presented the details of our focus group sessions.
We summarized the participants’ profiles, the projects descriptions, and how
the sessions were organized. The practitioner’s insights generated from these

sessions will be presented in the next chapter.
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5
Systematic Mapping Study and Focus Group Results

5.1
Introduction

This chapter presents answers to our research questions based on the
information extracted from the 33 selected papers as part of our mapping

study and complements from our two focus group sessions.

5.2
RQ1. Which practices have been used to ideate MVPs?

5.2.1
Mapping study outcome

Overall, 73% (24 out of 33) of the papers referenced MVP ideation.
Our observations here focus on: approaches; end-user involvement; additional
sources of ideas; and business-related, visual prototyping, and documentation
practices.

Approaches. The adoption of approaches is generally perceived by the
use of some of its practices. However, some studies referenced the used ap-
proaches directly, such as: Customer Development [S12, S28], Design Think-
ing [S2, S28], Human-Centered Design [S19], Lean Inception [S5, S33], and
User-Centered Design [S3]. For instance, [S2] justifies complementing Lean
Startup with Design Thinking, as the former does not provide an approach to
ideation. In line with this need, Lean Inceptions were defined as the “combi-
nation of Design Thinking and Lean Startup to decide the Minimum Viable
Product (MVP).” [3]

Paper [S25] presented its own ideation approach. It comprises “interdisci-
plinary scenario-building,” a series of workshops involving different stakehold-
ers, including end users, business people, and technical people, aiming to create
and rank different customer scenarios. Throughout the process, user personas
are used to characterize end users. After ranking the scenarios, requirements
are derived using a mapping process. The paper reported many advantages
related to using these techniques, such as the elucidation of business, user, and

technical needs from the outset of the project.
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End-user involvement practices. End users were reported as being
actively involved in the ideation process in 13 studies [S2, S3, S6, S8, S9,
S10, S12, S23, S25, S26, S27, S28, S33]. Besides directly involving end-user
representatives in workshops [S2, S3, S4, S5, S12, S14, S26, S28, S33|, as
suggested by the previously mentioned approaches, the most cited method
to actively involve end users was through interviews [S2, S6, S8, S10, S23, S26,
S27, S28], followed by surveys [S6, S23, S27], and user research [S8, S9, S23].
Moreover, brainstorming sessions [S6, S33], user observation [S2, S27], and
focus groups [S26, S30] were also mentioned. For instance, in the rounds of
focus groups at the beginning of each development cycle reported in [S30], end
users participated alongside many other stakeholders to generate new ideas.

Additional sources of ideas. Besides the idea-gathering practices
involving end users and multiple stakeholders, some papers [S6, S7, S15, S20,
S26] reported the CEO/founders’ vision, in a startup context, as the primary
source of new product ideas and assumptions about customer problems [S15].
Paper [S26] also reported insights from industry experts. Some structured
market research was used in [S1, S2, 27]. Paper [S2] mentioned quantitative
and qualitative research on existing solutions in the market and potential users,
while paper [S1] described an ideation phase in which the employees’ vision
and customers’ insights were used as inputs for the ideation.

Business-related practices. The use of visual business modeling prac-
tices was reported in two studies. Paper [S15] presented the use of the Business
Model Canvas, and paper [S3] reported the use of Lean Canvas as a way of
establishing a shared understanding of the problem, the target audience, and
a possible solution.

Visual prototyping practices. Some visual prototyping practices were
mentioned in the selected studies. For instance, sketching wireframes [S4, S15,
S19, S20, S27, S33] and paper prototypes [S22, S23] were mentioned to create
a common understanding about the MVP [S22, S23, 527].

Documentation practices. The main output of the ideation phase was
documented mostly through features (sometimes listed as part of a Canvas,
such as an MVP Canvas) and user stories [S3, S4, S11, S12, S19, 526, S27,
S28, S33] — general explanation of a software feature written from the per-
spective of the end user. Sometimes such user stories are complemented by
wireframes [S27, S33|. Paper [S27] also presented some additional documenta-

tion in the form of customer journeys and stakeholder mappings.
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5.2.2
Practitioners focus group complement on MVP ideation

While participants mentioned being aware of most of the identified
ideation approaches, the discussion regarding approaches used during
MVP ideation was centered on the Lean Inception workshops [3], typically
performed at the beginning of their projects when following the Lean R&D
approach [8].

Some lessons learned about the Lean Inception-based ideation were
shared. Regarding end-user involvement, participant P6 commented that
the Project 3 MVP workshop for one oil refinery was attended only by the team,
with the end users’ vision represented by the Product Owner, resulting in a lot
of rework with new alignments during the rest of the MVP development. In
contrast, for preparing the Project 3 MVP for another refinery, the workshop
was attended by actual end users, which facilitated the understanding of the
user’s pains and needs. Participants P5 and P7 also commented about the
involvement of end users in the workshop, mentioning that sometimes it either
does not happen or the opinion of Product Owners and managers has more
weight than the opinion of the end users involved. Participant P5 commented
on an end user’s reaction when asked to evaluate a product idea after the
workshop: “I guess you don’t know my routine at the refinery. I don’t have
time to monitor this.”

Also, with respect to scope, participant P3 mentioned that the scope of
the MVP envisioned at the Lean Inception was too broad, leading to a very
long list of features. In his opinion, the experts present at the workshop should
have acted to reduce the scope of the MVP. He mentioned that, in one of the
projects he participated, a new Lean Inception workshop had to be performed
to readjust the scope.

For one of the MVPs, the Design Sprint approach was used. Partici-
pant P7, who participated in the activities of this Design Sprint and also in
Lean Inceptions, considers the former to be more focused on user-centered de-
sign, with the creation of personas and journeys. P7 also believes that, although
it does not explore the user as much as a Design Sprint, a Lean Inception al-
ready generates a plan for the development of the MVP. This is reinforced by
the vision of P8, who considers Lean Inceptions as a “cake recipe” with the
goal of generating value in the end.

Regarding the source of ideas, participant P11 said that the initial idea
for a new product usually comes from managers and end users. Participant P1
mentioned that it is also useful to look at the market to analyze similar solu-

tions, and participant P5 reinforced this view by citing the case of Project 2, in
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which, after several days of discussions, the client presented a market solution
with the same purpose as the one being discussed as the scope of the MVP.

About prototyping practices, participant P1 made several observa-
tions. First, he stressed that the creation process should be done with engineers
and customers working together after an initial definition of the product scope.
In his opinion, the creation of the prototype will serve to “transform words,
terms, goals, and plans into images.” In the process described, a wireframe is
created together to decrease the uncertainty before developing the high-fidelity
prototype. Participant P8 also reinforces the need for end-user involvement in
this process since the prototype will serve as a contract between the techni-
cal team and the customer. In addition, he also cited the importance of the
debate that occurs during the creation of the prototype. Participant P1 also
mentioned that he performed some usability tests to validate the prototypes,
but it has been hard to perform them due to the lack of time available.

On documentation practices, practitioners cited that it is left up
to the artifacts generated during the Lean Inception. Participant P3 noted
that he consulted these artifacts to understand what had been defined for
an MVP, but that he had not attended the Lean Inception workshop. After
the workshop, everything that should be built is written in the format of
User Stories. Along with them are attached the generated prototypes and,
eventually, other artifacts, such as a task flow, mentioned by participant P1.
Participant P11 considers that User Stories are insufficient for someone outside
the team to understand the gathered requirements, but, like P9, he believes
that they have met the goals of supporting the development of MVPs. Finally,
participant P7 sees that, in this context, User Stories are used more as a way
to help organizing the tasks than as documentation.

It is possible to observe that the reported ideation practices are well

aligned with practices identified as part of the mapping study.

5.3
RQ2. Which practices have been used to assess the technical feasibility
of MVPs?

5.3.1
Mapping study outcome

Only three out of 33 (9%) of our selected papers referred to some
kind of technical feasibility assessment. Paper [S25] reported that technical
people were involved in ideation workshops to filter technically infeasible
scenarios, reducing risks and possible misunderstandings between stakeholders

from different backgrounds. It is noteworthy that the involvement of technical
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stakeholders is also suggested by the aforementioned ideation approaches. More
robust assessments are discussed in [S33] and [S14]. Paper [S33] suggests
exploring the architecture through a “tracerbullet" strategy [23] to assess
whether it is compatible and feasible and that there is a way to solve the
problem with reasonable effectiveness, as well as providing a working, demo-
able skeleton with some initial implementations. Paper [S14] takes this one step
further, reporting a study that explores various software architectures before

the MVP development process.

5.3.2
Practitioners focus group complement

Regarding the technical feasibility analysis of MVPs, some practices were
revealed during the focus group. As suggested in paper [S25], there is also the
involvement of technical experts in the ideation workshops to signal when they
notice something unfeasible being proposed. P1 noted that often the existing
technology poses some restrictions, which should be considered during the
ideation.

Some actions to guarantee the technical feasibility of the MVP were also
conducted after the Lean Inception workshop. Participant P5 explained that
the whole team gathers to debate each of the mapped User Stories to perform
a risk assessment about it. Participant P2 mentioned that, after ideation,
depending on the level of technical uncertainty of the project, experiments are
performed so that technical feasibility is evaluated. Participants P5 and P7 also
mentioned experiments conducted to test the level of adherence to some of the
chosen tools. This care in the choice of tools is due to some bad experiences
of options that were not feasible from an economic point of view. In general,
participants commented that the teams work with a fail-fast philosophy, doing
small experiments, usually informal, to evaluate the technical feasibility before
starting the actual development.

Hence, while literature on technical feasibility assessment is rather scarce,
the focus group revealed practices such as involving technical staff in the

ideation process and conducting informal experiments.

5.4
RQ3. Which practices have been used to estimate MVP building effort?


DBD
PUC-Rio - Certificação Digital Nº 2112399/CA


PUC-Rio- CertificagaoDigital N° 2112399/CA

Chapter 5. Systematic Mapping Study and Focus Group Results 36

5.4.1
Mapping study outcome

Only two papers directly addressed MVP effort estimation [S29, S31],
both focusing on change impact analysis. Paper [S31] evaluates the perfor-
mance of textual similarity techniques for MVP change impact analysis based
on change requests. It uses data from two industrial projects of a Canadian
startup. They found that combining textual similarity with file coupling im-
proved impact prediction, and that effort could be predicted with reasonable
accuracy (72% to 84%) using textual similarity only. In paper [S29], the same
authors, using different methods for textual-similarity analysis, found that the
combination of machine-learning techniques with experts’ manually added la-
bels had the highest prediction accuracy. According to the authors, better
prediction of change impacts allow a company to optimize its resources and
provide proper timing of releases for target MVPs.

These papers provide valuable results for change impact analysis. Nev-
ertheless, we found no approach focusing on initial effort estimation for newly
outlined MVPs. While the scope of an MVP is supposed to be minimal, typ-
ically concerning quick-win implementations, we still see value in its initial

effort estimation and identify the need for more research in this context.

5.4.2
Practitioners’ focus group complement

In the analyzed context, practitioners reported effort estimates being
made at two points in time. Participant P1 mentioned the Lean Inception
feature sequencer, used in the ideation phase, as an artifact that gives a sense
of effort based on the opinion of more experienced people. Other participants
referred to activities that occur during development cycles to estimate the
effort to accomplish tasks. Participant P11 mentioned that, for easy tasks, with
little uncertainty, the person who will perform the task scores it with story
points. For more complex tasks with a high degree of uncertainty, planning
poker was performed by the team. Participants P2 and P5 mentioned that,
in their projects, the people with more experience in the subject suggest the
estimate, which is later validated by the team. Participant P5 also mentioned
feature roadmaps being built based on informal estimates and reported that
the planning poker practice had been abandoned in recent projects because
it was not achieving the expected results. In his opinion, the heterogeneity of
the team members made it impossible to make estimates using this method.
Furthermore, the fact that the context of innovation projects is very much

linked to research makes the degree of uncertainty of several demands very
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high, and some activities are limited by the available capacity of those
responsible for their execution. In summary, we can point out the use of effort
estimation activities based on expert opinion and through the group’s collective
intelligence, in the form of the planning poker practice.

Hence, agile estimation practices such as feature roadmaps and planning
poker for user stories, could be employed. However, no such practice has been
mentioned in the selected papers. It is also noteworthy that the Lean Inception
workshop has a proxy for effort called “waves”, onto which sets of features are
sequenced. However, there is no contextualized meaning for such “waves” in
terms of effort. Possible reasons for the lack of MVP estimation techniques in

the literature are explored in the next section.

5.5
RQ4. Which practices have been used to evaluate MVPs?

5.5.1
Mapping study outcome

Considering our selected papers, 70% (23 out of 33) made some reference
to evaluation practices. We discuss them hereafter, semantically grouping them
into practices of internal validation, validation with end users, and automated
feedback.

Internal validation practices. Only one study [S24] reported that the
validation was fully performed internally. In this case, the Product Owner (PO)
was personally responsible for evaluating the MVP. One of the main advantages
reported was that it facilitated a continuous knowledge transfer between the
evaluating side (PO) and the development team. Nevertheless, we emphasize
the well-known importance of validations involving customers and end-users.

Papers [S14] and [S27] also suggested some form of internal validation.
While [S27] reported that the internal validation should happen during internal
team meetings, [S14] reported that, during alpha testing and internal review,
the team figured out that their product could not be considered an MVP, as
it was missing some critical features. Both of them proposed a later external
validation with end users.

Validation with end users. Validations with end users were conducted
in various stages: before the public release of the MVP [S7, S8, S9, S25,
S33]; testing on site [S9]; or early on, through mock-ups and early-stage
prototypes [S7, S33].

Several evaluation techniques were reported. Paper [S25] reported that

workshops with end users were organized to gather feedback for each imple-


DBD
PUC-Rio - Certificação Digital Nº 2112399/CA


PUC-Rio- CertificagaoDigital N° 2112399/CA

Chapter 5. Systematic Mapping Study and Focus Group Results 38

mented feature before their release, guiding the lean development. Papers [S8],
[S11], and [S23] proposed the use of usability tests as controlled experiments.
This technique was justified as a way to ensure the MVP’s usability, ease of
use, ease of learning, and satisfaction [S11]. Papers [S4, S8| reported the use
of Think Aloud Interview Testing before the release of the MVP.

Paper [S33] emphasized the use of continuous experimentation to test
MVP-related business hypotheses. Testing these hypotheses involved measur-
ing metrics that reflect changes in business-related results, complemented by
end-user questionnaires. Paper [S1] introduced a case that heavily relied on
A /B testing and customer interviews, mentioning that the former can lead to
conflicts in code and the latter demands a high level of motivation to keep
conducting interviews. The A/B testing was also considered hard to extract
value when the sample of end users available was small, making it difficult to
perform statistical analyses. Even though it recognizes the value of A/B test-
ing as a way to reveal complex knowledge of product usage, paper [S7] justifies
its non-use by listing some negative points, such as: the need for a large user
base, the use of vast resources to produce variations of the same feature.

Papers [S8], [S11], and [S30] conducted statistical usability tests. Six pa-
pers [S1, S2, S12, S16, S21, S32] reported that MVP evaluation was performed
by analyzing data generated from the interaction with end users after the re-
lease. While paper [S12] stated that market response from the release was an-
alyzed, the others reported more detailed processes, like face-to-face customer
interviews [S2] and usage tracking and explicitly collected feedback [S16, S21].
Paper [S32] analyzed in a case study how pivots can be made in a mobile app
based the number of downloads, ratings and reviews.

Automated Feedback. Four papers [S13, S16, S18, S21| describe a
framework to automate mining of usage tracking and explicit feedback from
end users, and reported that the framework allowed to easily capture usage

trends.

5.5.2
Practitioners focus group complement

As for the MVP evaluation, for most of the projects (participants
explicitly mentioned Project 5, Project 8, and Project 9 in their arguments),
the main form of evaluation is to follow up the financial gain generated after
the MVP implementation. This follow-up is done by Product Owners and
managers using dashboards, being a form of evaluation based on the analysis
of data generated after the release. Participant P6 reported that, for some

MVPs that rely heavily on Machine Learning algorithms, validation is done
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from the analysis of data generated from simulations. Participant P1 mentioned
that, in Project 4, several MVP usage metrics are automatically collected and
presented in a management dashboard and that these quantitative evaluations
are appreciated by executives involved in the projects.

Other forms of qualitative validation based on the opinion of the people
involved were also commented. Participants P3, P7, and P9 mentioned meet-
ings with end users to perform the validation of MVPs, while participant P5
mentioned validation with the PO during internal review meetings. Partici-
pant P7 cited that an interview with end users was conducted as part of the
evaluation of Project 9, and participant P10 mentioned that he is planning to
conduct interviews to evaluate Project 4. Participant P5 reported that alpha
tests are conducted with people from the team itself to do the evaluation. As a
criticism of the evaluation processes adopted, participants also cited the failure
to formally evaluate the hypotheses generated during Lean Inception after the
MVP development.

Overall, the reported practices were well aligned with the practices
identified in literature concerning internal validation practices (e.g., internal
review meetings), validations with end-user (e.g., meetings, interviews, and
prototype validations), and even automated feedback (e.g., dashboards based
on usage data). There were also specific practices identified in literature that
participants mentioned being interesting options to address the evaluation
that they were not aware of (e.g., statistical usability tests and usage tracking

frameworks).

5.6
RQ5. Which type of research has been conducted?

Figure 5.1 presents the distribution of research types reported in the
selected papers. As depicted, evaluation research leads with 14 papers, followed
by proposal of solution and personal experience, both with nine papers. The
philosophical paper category was represented by only one study. This makes
sense, as papers reporting industry cases or experiences, where MVPs are
widely explored to deliver valuable products, typically involve evaluation

research.

5.7
RQ6. Which type of empirical evaluations have been performed?

Figure 5.2 presents the distribution of empirical evaluations reported.
Case study evaluations were reported in 13 papers, while three survey evalu-

ations and one proof of concept were reported. 16 papers did not report any
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Evaluation  Proposal of Personal  Philosophical
research solution experience paper

Figure 5.1: Distribution of Research Type

kind of empirical evaluation. It is also worth noticing that no study presented

a controlled experiment as an empirical evaluation.

16

Case study Survey  Proof of concept  None

Figure 5.2: Distribution of Empirical Evaluations

5.8
Discussion of the Results

The systematic mapping allowed identifying 33 studies concerning the
development of software MVPs published by the end of 2020. We analyzed
these studies to characterize the practices that have been used to ideate,
assess the feasibility, estimate effort, and evaluate such MVPs. Furthermore,
we analyzed the types of research and empirical studies conducted. Figure 5.3
shows the mapping of the analyzed MVP activities against their research type
and empirical evaluation type. Thereafter we complemented our research from
a practitioner’s perspective by discussing the mapping study results in two
focus group sessions.

To make our observations more visually appealing, we highlighted some
key areas of our graph in different colors, as shown in Figure 5.4. The area
highlighted in orange shows that the identified studies focus on MVP ideation
(cf. Section 5.2) and evaluation activities (c¢f. Section 5.5). We also noticed

that there are many more evaluation research papers than solution proposals,
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MVP Activities, Research Types, and Empirical Evaluations

11 8 1 4 Ideation 10 3
Technical
2 1 Feasibility | 3
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Effort
1 1 T
Estimation
8 5 1 9 Evaluation| 8 1 2
Evaluation Personal  Philosophical Proposal of Case study Proof of Survey

research experience paper solution concept

Figure 5.3: MVP Activities, Research Types, and Empirical Evaluations

as highlighted in blue. Indeed, many proposals in this area did not emerge
from academia (e.g., approaches such as Lean Startup, Lean Inception, and
Design Thinking; and practices such as continuous experimentation, A/B
testing) and academia has mainly assessed the use of such proposals and their
related practices through case studies. The confidence in having representative
results concerning the identified practices was improved during the focus group
sessions, given that practitioners were aware of many of these practices and had
applied some of them within their projects, as described in Sections 5.2 and 5.5.
Still, they found the overview comprehensive and mentioned that practices
described in some of the identified research could be used to improve their MVP
development (e.g., usage tracking frameworks). Their reported experiences also
emphasized the importance of some findings (e.g., the importance of involving
end users in ideation activities).

The rather scarce research concerning technical feasibility assessment
and effort estimation, marked in green, is also worth mentioning. Regarding
technical feasibility assessment, this scarcity may be related to the technical
simplicity of many MVP projects or to the fact that this activity is probably
not receiving enough attention when developing software MVPs. However, not

all MVPs are technically simple. In particular, in the digital transformation
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MVP Activities, Research Types, and Empirical Evaluations

11 8 1 4 Ideation 10 3
Technical
2 1 Feasibility | 3
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1 1 Effort
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8 5 1 9 |Evaluaton 8 1 2
Evaluation Personal  Philosophical | Proposal of Case study Proof of Survey
research experience paper solution concept

Figure 5.4: MVP Activities, Research Types, and Empirical Evaluations High-
lighted Areas

context, MVPs commonly involve applying new technologies in domains in
which they have not been applied before. Failing to properly assess the
feasibility may incur wasted investments. Hence, there seems to be a need for
solution proposals concerning lightweight software MVP technical feasibility
assessment. Indeed, practitioners reported using practices such as involving
technical staff in the ideation process and conducting lightweight informal
experiments (e.g., to assess if a reasonable estimation accuracy could be
obtained in an MVP involving machine learning).

With respect to effort estimation, while there is some research on change
impact analysis, there is an absence of proposals and evaluations concerning
initial MVP effort estimation. This absence may be related to the intended
minimal MVP scope. We hypothesize that the limited scope makes stakehold-
ers feel more confident in informal estimates and in informally sketched feature
development roadmaps, as reported in our focus group sessions. However, even
for MVPs there may be strict time-to-market or cost constraints. Hence, effort
estimation should not be neglected and effective techniques should be proposed
(or adapted) and evaluated for the MVP context.

Finally, the absence of validation research and controlled experiments
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within the selected papers is an indication that academia might still be catching
up on investigations concerning the MVP topic. Despite the widespread use
and importance of MVPs in the software industry — in the startup context and

beyond —, this topic still lacks research maturity.

5.9
Summary of the results

Academic research focus on MVP ideation and evaluation mostly through
evaluation research. The findings of the systematic mapping for these two
activities were predominantly ratified endorsed by the participants attending
the focus group sessions.

The scarcity of papers regarding practices related to technical feasibility
assessment and effort estimation can be respectively associated to the MVP
supposed technical simplicity and its minimal scope.

Lastly, the lack of validation research and controlled experiments is an

indication that academia is still trying to catch up the industry on this topic.

5.10
Threats to validity

In this section, we critically review our study regarding its threats to
validity. We also address the efforts employed to mitigate each of the identified
threats.

5.10.1
Internal Validity

To perform this mapping study, we followed the guidelines proposed by
Petersen [20] and a hybrid search strategy that has been effective in identifying
relevant software engineering research [15, 25]. While we were not able to find
any studies on the topic which we had not included, as in any secondary
study, there is a risk of having missed papers. With respect to the focus
group, we recruited practitioners that were involved in developing MVPs
within nine different projects. Also, as the focus group discussions took place
within a predefined format, this could have influenced the level of activity. The
moderators avoided interfering in the participants’ observations and we noted

an overall active participation.


DBD
PUC-Rio - Certificação Digital Nº 2112399/CA


PUC-Rio- CertificagaoDigital N° 2112399/CA

Chapter 5. Systematic Mapping Study and Focus Group Results 44

5.10.2
External Validity

Concerning the generalizability of the results, we invested effort in defin-
ing our protocol to enable reproducing our results. Moreover, the intermediate
spreadsheets used to control the study selection and the extracted data from all
the studies are available and auditable.! The fact that the identified practices
were understood, mostly recognized, and sometimes even applied by the focus
group participants also improved our confidence in having provided a com-
prehensive and meaningful overview. However, we conducted only two focus
group sessions, and they were scoped to a specific context (e.g., all partici-
pants were from the ExACTa initiative). Hence, although its results provided
valuable practitioner insights, we used them informally to discuss our mapping
study findings, without any specific external validity claims on the focus group
session results.

Considering the selected papers, we may also have some level of pub-
lication bias in this field affecting our results. None of the analyzed papers
reported situations or domains in which the use practices related to MVPs or

even the use of MVPs was not beneficial to the process.

5.10.3
Reliability

The mapping protocol was discussed with other researchers. The study
selection and extraction process was conducted by two researchers collabora-
tively (with one of them validating the activities of the other one). Whenever
there was some divergence between the two researchers involved in paper se-
lection and/or data extraction, a third researcher was included in the discus-
sion, so that it was possible to reach a consensus. The overall study selection
and data extraction was also reviewed by a third independent researcher to
reduce the risk of bias during paper selection and the possibility of errors
during data extraction. Also to improve reliability, the selected studies and
the extracted data are available online.! Unfortunately, we could not make
the focus group session video recordings available without compromising the
participants’ anonymity, but two researchers participated in the focus group
sessions and the summaries regarding the discussions held on each mapping
study research question were carefully made based on the recorded sticky notes
and on the recordings, then peer reviewed and explicitly communicated to the

participants, who did not raise any objection.
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5.11
Concluding Remarks

In this chapter, we presented the results of our systematic mapping and
our focus groups sessions. We also discussed the results and exposed the threats

to validity, and the efforts to mitigate each of the threats.
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6

Conclusion

6.1
Contributions

In this dissertation, we presented the results of a systematic mapping
study on the use of software engineering practices to develop MVPs, comple-
mented by practitioner insights gathered through two focus group sessions. We
identified and analyzed 33 papers, published between 2013 and 2020. From
these papers, we extracted information related to practices concerning the
MVP ideation, technical feasibility assessment, effort estimation, and evalua-
tion. We also analyzed the type of research and the type of empirical evaluation.
Furthermore, we conducted two focus group sessions with practitioners exten-
sively involved in the development of MVPs to discuss the practices identified
in the mapping study.

Our results show that most papers presented practices regarding MVP
ideation and evaluation. For ideation, we found the use of several different
approaches (e.g., Customer Development, Design Thinking, Lean Inception),
with an emphasis on end-user involvement practices (e.g., workshops, inter-
views, surveys) and lightweight documentation (e.g., features, user stories,
wireframes). Regarding evaluation, there is an emphasis on end-user valida-
tions based on different practices (e.g., usability tests, A/B testing, usage data
analysis). The awareness of the focus group practitioners of the identified prac-
tices, and the alignment with their own practices improved our confidence in
having provided meaningful results.

Another relevant finding is that there is limited research regarding
MVP technical feasibility assessment and effort estimation. Our focus group
sessions raised practices used to carry out these two activities. For instance, on
technical feasibility assessment, practitioners reported on the use of informal
experiments and on discussions among the development team to perform a risk
assessment of user stories. With respect to effort estimation, expert opinion
and practices based on collective intelligence, such as planning poker, were
cited. Overall, we believe that the focus group sessions allowed to gather

valuable insights and lessons learned about the use of such practices, nicely
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complementing our mapping study results.

6.2
Limitations

Regarding the limitations of this research, we were able to highlight three
key points. The first one is related to the date that the systematic mapping
was performed. In this study, we were only able to analyze papers that have
been published until the end of 2020. The gap between the end of 2020 and
the publication of this thesis might have made researchers miss observations
about the recent use of some practices.

The second one is about the lack of a strict understanding of what is an
MVP. The different definitions of the term [11] combined with the absence of a
strict understanding, forced researchers to rely solely on the plain inclusion and
exclusion criteria when performing the paper selection during the systematic
mapping

Finally, the third key point is related to the participants who attended
the focus group. As all of them worked in an industry-academia collaboration
environment, this research might be missing perceptions from other contexts,

such as startups, that have not been caught up by researchers from academia.

6.3
Future work

We observed a lack of validation studies and controlled experiments,
which points to a limited academia involvement in research on the topic.
Another key point to future research is to assess whether the MVPs described
in the analyzed papers in the systematic mapping study actually share some
common factors, like the ones described by Lenarduzzi [11]. We also need to
gather evidence about situations or domains in which the use of the reported
practices were not beneficial to the process. Indeed, the available evidence
does not yet allow to draw precise conclusions on the benefits and limitations
of the identified practices, which represents a road still to be paved by future

research.
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